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Description 



[LENS FORCHROIVIATIC ABERRATION 

COIVIPENSATION] 

Cross Reference to Related Applications 

[0001] This application claims the priority benefit of Taiwan ap- 
plication serial no. 93104723, filed February 25, 2004. 
Background of Invention 

[0002] Field of the Invention 

[0003] The present invention generally relates to a lens. More 
particularly, the present invention relates to a lens for 
chromatic aberration compensation. 

[0004] Description of Related Art 

[0005] In recent years, a variety of optical electronic device have 
been developed, wherein the lens is a major and an im- 
portant optical components. The lens may be used in, for 
example, the brightness enhancement layer of the back- 
light module of the display panel of mobile phone, or 
camera, or in the optical pickup headof CD-ROM, VCD- 



ROM, or DVD-ROM. Especially, lens is an important com- 
ponent of digital still camera (DSC)and digital video cam- 
era (DVC). The reliability of the optical products is consid- 
erably dependent on the processing of the light source via 
the lens. Conventionally, if white light is used as the light 
source of the optical products, generally the aberration is 
generated. 

[0006] FIG. lA is a drawing schematically illustrating the aberra- 
tion generated by a conventional white light via a lens. 
Referring to FIG. lA, a conventional lens 10 includes a 
light incident plane 12, a light exit plane 14and an optical 
axis 16. When the white light W is incident to lens 10 par- 
allel to the optical axis 16 via the light incident plane 12 
of the lens 10, the white light W is refracted by the lens 
10. Then, the white exits the lens 10 via the light exit 
plane 14. Thereafter, the white light W is refracted into at 
least three primary color light, such as a blue light B, a 
green light Gand a red light R respectively. Since the 
wavelengths of the blue light B, the green light Gand the 
red light R are not the same, the intersections of the blue 
light B, the green light Gand the red light R with the opti- 
cal axis 16 (i.e., the positionsb, g, and r shown in FIG. lA) 
are not the same. Therefore, the aberration of the white 



light is generated. 

[0007] The generation of aberration is proportional to the disper- 
sion of the lens. Accordingly, elimination of generation of 
aberration is highly desirable. Therefore, specific achro- 
matic lens system or apochromatic lens system for elimi- 
nating aberration have been developed. The conventional 
lens system described above is generally composed of at 
least two different lenses. 

[0008] FIG. IB is a drawing schematically illustrating a conven- 
tional lens system for eliminating aberration. Referring to 
FIG. IB, a conventional lens system 100 includes a crown 
glass lens 110 and a flint glass lens 120, wherein the 
crown glass lens has a lower dispersion than the flint 
glass lens. The crown glass lens 110 includes a light inci- 
dent plane 112, light exit plane 114and an optical axis 
116. When the white light W is incident to the lens 110 via 
the light incident plane 112parallel to the optical axis 
116, after the refraction via the crown glass lens llOand 
flint glass lens 120,the intersections of the color light R 
and B with the optical axis 116 are the same. Therefore, 
the aberration between the blue light Band the red light R 
is compensated by the lens system 100. 

[0009] It is noted that the conventional lens system 100 is com- 



posed of at least two different lenses such as lenses 110 
and 120, and the compensation effect to the chromatic 
aberration of the lens system 100 is dependent on the ar- 
rangement of these lenses. Therefore, any tiny defect, 
such as the error in the installation of the lens system 
100, the error in the size of the lens, or a shock or crack 
in the lens system 100 will obviously influence the com- 
pensation effect to the chromatic aberration. Therefore, 
the yield rate of the lens system 100 is low and cost is 
high. 

Summary of Invention 

[0010] Accordingly,the present invention is directed to a lens for 
chromatic aberration compensation to compensate the 
aberration due to refracted light. 

[0011] The lens for chromatic aberration compensation according 
to an embodiment of the present invention comprises, for 
example but not limited to, a lens body and a plurality of 
color filter films. The lens body has a light incident plane 
and a light exit plane, wherein the light incident plane 
and/or light exit plane comprises a plurality of discrete 
areas, and a plurality of color filter filmsare disposed on 
the areas of the lens body respectively. 

[0012] In one embodiment of the invention, the lens body has an 



optical axis, and the areas comprises a plurality of annular 
areas, fan-shaped areas, or polygon areas, wherein the 
annular areashave different sizes and are concentric to the 
optical axis. 

[0013] In one embodiment of the invention, the lens body com- 
prises Fresnel lens. 

[0014] In one embodiment of the invention,the lens body com- 
prises spherical lens or aspheric lens. 

[0015] In one embodiment of the invention, a material of the lens 
body comprises glass or plastic. 

[0016] In one embodiment of the invention,the color filter films 
comprise red color filter films, green color filter films 
and/or blue color filter films. 

[0017] Accordingly, the present invention provides a plurality of 
color filter filmsdisposed over the area of the lens body, 
the color light via the color filter film may be controlled by 
the color filter films of different colors. Therefore, inthe 
lens for chromatic aberration compensation according to 
an embodimentof the present invention, only the shape, 
thickness and the position of the area of the lens body are 
required to be optimized. In addition, different color filter 
films of different colors are dispose in corresponding ar- 
eas. Therefore, the aberration generated by the light 



source can be compensated. It is noted that, in tlie 
present invention, only one single lens is required to 
compensate the aberration. Thus, the yield of manufac- 
turing the lens for chromatic aberration compensation can 
be effectively increased. 
[0018] It is to be understood that both the foregoing general de- 
scription and the following detailed description are exem- 
plary, and are intended to provide further explanation of 

the invention as claimed. 
Brief Description of Drawings 

[0019] The accompanying drawings are included to provide a 

further understanding of the invention, and are incorpo- 
rated in and constitute a part of this specification. The 
following drawings illustrate embodiments of the inven- 
tion and, together with the description, serve to explain 
the principles of the invention. 

[0020] FIG. lA is a drawing schematically illustrating the aberra- 
tion generated by a conventional white light via a lens. 

[0021] FIG, IB is a drawing schematically illustrating a conven- 
tional lens system for eliminating aberration. 

[0022] FIG. 2A is a drawing schematically illustratinga lens for 
chromatic aberration compensationaccording to anem- 
bodiment of the present invention. 



[0023] FIG. 2B is a drawing schematically illustrating the light exit 
plane of a lens for chromatic aberration compensation 
shown in FIG. 2A. 

[0024] FIG. 3A is a drawing schematically illustrating an annular 
area of a light exit plane of a lens for chromatic aberration 
compensation according to one embodiment of the 
present invention. 

[0025] FIG. 3B is a drawing schematically illustrating a fan- 
shaped area of a light exit plane of a lens for chromatic 
aberration compensation according to one embodiment of 
the present invention. 

[0026] FIG. 3C is a drawing schematically illustrating a triangle 

area of a light exit plane of a lens for chromatic aberration 
compensation according to one embodiment of the 
present invention. 

[0027] FIG. 3D is a drawing schematically illustrating a polygon 

area of a light exit plane of a lens for chromatic aberration 
compensation according to one embodiment of the 
present invention. 

[0028] FIG. 3E is a drawing schematically illustrating a rectangu- 
lar area of a light exit plane of a lens for chromatic aber- 
ration compensation according to one embodiment of the 
present invention. 



[0029] FIG. 3F is a drawing scliematically illustrating a beehive 
shape of a light exit plane of a lens for chromatic aberra- 
tion compensation according to one embodiment of the 

present invention. 
Detailed Description 

[0030] The present invention now will be described more fully 

hereinafter with reference to the accompanying drawings, 
in which preferred embodiments of the invention are 
shown. This invention may, however, be embodied in 
many different forms and should not be construed as lim- 
ited to the embodiments set forth herein; rather, these 
embodiments are provided so that this disclosure will be 
thorough and complete, and will fully convey the scope of 
the invention to those skilled in the art. Like numbers re- 
fer to like elements throughout. 

[0031] FIG. 2A is a drawing schematically illustratinga lens for 
chromatic aberration compensationaccording to anem- 
bodiment of the present invention. FIG. 2B is a drawing 
schematically illustrating the light exit plane of a lens for 
chromatic aberration compensation shown in FIG. 2A. Re- 
ferring to FIG. 2A andFIG. 2B, the lens for chromatic aber- 
ration compensation 200 comprises, for example but not 
limited to, a lens body 2 lOand a plurality of color filter 



films 220. The lens body 210has a light incident plane 
212, a light exit plane 214and an optical axis 216. The 
light incident plane 212or the light exit plane 214 is com- 
posed of a plurality of discrete areas214a (not shown). 
The color filter films 220 comprises red color filter films 
220r, green color filter films 220g or blue color filter films 
220b respectively disposed on the areas 214a (not shown) 
of the light incident plane 212or the light exit plane 214 
of the lens body 210. The lens body 210 comprises, for 
example but not limited to, a spherical lens, an aspheric 
lens, or a Fresnel lens. The lens body 210 is comprises of, 
for example but not limited to, transparent material such 
as glass or plastic, therefore, light can pass the lens body 
210 and be refracted. 
[0032] Referring to FIG. 2A and FIG. 2B, when the white light Wis 
incident to the lens body 210 via the light incident plane 
212parallel to the optical axis 216, the white light W is re- 
fracted by the lens body 210. Then, the white light W exits 
the lens body 210 via the light exit plane 214, wherein the 
white light W is refracted to a blue light B, a green light 
Gand a red light R. The red color filter films 220r, the 
green color filter films 220g or the blue color filter films 
220b are disposed on the discrete areas214a of the light 



incident plane 212or the liglit exit plane 214. The optical 
paths of the color light R, G, B via the color filter films are 
controlled by the color filter films 220r, 220g, and220b. 
In one embodiment of the invention, the shape, thickness 
and position of the areas214aof the light incident plane 
2 12or the light exit plane 2 14 of the lens body 2 10 are 
optimized. In addition, the color filter films 220r, 220g, 
220b are dispose at corresponding areas214a. Therefore, 
the aberrationis compensated. In one embodiment of the 
invention, the shape of the areas214 of the light exit 
plane 214 of the lens body 210 is, for example but not 
limited to, ones illustrated in the figures. 
[0033] Referring to FIG. 2B, the shape of the discrete areas 214a 
of the light exit plane 2 14 of the lens body 2 10 of the lens 
for chromatic aberration compensation 200 is composed 
of, for example but not limited to, a plurality of areas de- 
fined by the lines parallel to and perpendicular to the op- 
tical axis 216. The design of the discrete areasof the light 
incident plane 212 of the lens body 210can be the same 
as the areas214a of the light exit plane, or be designed in 
another shape. 

[0034] Hereinafter, FIG. 3A to FIG. 3F are drawings schematically 
illustrating the area of the light exit plane of the lens for 



chromatic aberration compensation of the present inven- 
tion. However, the area of the light incident plane may be 
the same as the area of the light exit plane, or may be dif- 
ferent. The shapes of the light exit plane or the light inci- 
dent plane of the lens for chromatic aberration compen- 
sation of FIG. 3A to FIG. 3F are different. In addition, the 
other components of FIG. 3A to FIG. 3F are similar to the 
components of the lens for chromatic aberration compen- 
sation of FIG. 2A having the same reference number. The 
position of the area for disposing the color filter filmsof 
different colorsis dependent on the reflective index of 
each area. Therefore, the reference numbers of the color 
filter films of different colors of FIG. 3A to FIG. 3F are de- 
pendent on the design of the reflective index of each area. 
[0035] FIG. 3A is a drawing schematically illustrating an annular 
area of a light exit plane of a lens for chromatic aberration 
compensation according to one embodiment of the 
present invention. Referring to FIG. 3A,a plurality of dis- 
crete areas214a of the light exit plane 214 of the lens 
body 210 of the lens for chromatic aberration compensa- 
tion 301 comprises, for example but not limited to, a plu- 
rality of annular areas 214a arranged concentric to the 
optical axis 216. 



[0036] FIG. 3B is a drawing scliematically illustrating a fan- 
shaped area of a light exit plane of a lens for chromatic 
aberration compensation according to one embodiment of 
the present invention. Referring to FIG. 3B, the light exit 
plane 2 14 of the lens body 2 10 of the lens for chromatic 
aberration compensation 302 comprises, for example but 
not limited to, a plurality of discrete fan-shaped areas 
214a. 

[0037] FIG. 3C is a drawing schematically illustrating a triangle 

area of a light exit plane of a lens for chromatic aberration 
compensation according to one embodiment of the 
present invention. Referring to FIG. 3G, the light exit plane 
214 of the lens body 210 of the lens for chromatic aber- 
ration compensation 303 comprises, for example but not 
limited to, a plurality of discrete triangle areas 214a. 

[0038] FIG. 3D is a drawing schematically illustrating a polygon 

area of a light exit plane of a lens for chromatic aberration 
compensation according to one embodiment of the 
present invention. Referring to FIG. 3D, the light exit 
plane 2 14 of the lens body 2 10 of the lens for chromatic 
aberration compensation 304 comprises, for example but 
not limited to, a plurality of discrete polygon areas 214a. 

[0039] FIG. 3E is a drawing schematically illustrating a rectangu- 



lar area of a light exit plane of a lens for chromatic aber- 
ration compensation according to one embodiment of the 
present invention. Referring to FIG. 3E, the light exit plane 
214 of the lens body 210 of the lens for chromatic aber- 
ration compensation 305 comprises, for example but not 
limited to, a plurality of discrete rectangular areas 214a. 

[0040] FIG. 3F is a drawing schematically illustrating a beehive 
shape of a light exit plane of a lens for chromatic aberra- 
tion compensation according to one embodiment of the 
present invention. Referring to FIG. 3F, the light exit plane 
214 of the lens body 210 of the lens for chromatic aber- 
ration compensation 306 comprises, for example but not 
limited to, a plurality of discrete beehive areas 214a. 

[0041] In one embodiment of the invention, the shape of the area 
of the light exit plane or the light incident plane of the 
lens for chromatic aberration compensation comprises 
any other shape except for the shape described in FIG.3A 
to FIG. 3F. In another embodiment of the invention, the 
shape of the area of the light exit plane of the lens for 
chromatic aberration compensation comprises the combi- 
nation of the shape of the area described in the embodi- 
ments of FIG. 2B orFIG. 3A to FIG. 3F. 

[0042] It is noted that, the lens for chromatic aberration compen- 



sation of the present invention may be a single lens. In 
addition, the lens may be manufactured by precision 
mould insertprocess or by precision plastic injection pro- 
cess to increase the precision of the sphericalor the as- 
pheric plastic lens. Therefore, the consistency, the re- 
peatabilityand the efficiency of the manufacturing process 
of the plastic lens can be increased. For example, the light 
reflective index of each plastic lens manufactured by the 
process described above can be more incident, and thus 
the yield of the plastic lens is increased. 

[0043] In addition, the lens for chromatic aberration compensa- 
tion of the present invention can also be applied to Fres- 
nel lens. The Fresnel lens is very suitable for a variety of 
optical appliance with thin lens, especially, for example, 
the brightness enhancement layer of the backlight module 
of the display panel of mobile phone or camera, or the 
pickup head of DVD-ROM. 

[0044] Accordingly, in design the lens for chromatic aberration 
compensation of the present invention, only the shape, 
thickness and position of the area of the lens body are 
necessary to be optimized. Therefore, by disposingdiffer- 
ent color filter filmsover the corresponding areas, the 
aberration can be compensated effectively. In addition, in 



the present invention, only a single lens us necessary for 
the compensation of chromatic aberration. In comparison 
with the conventional lens for chromatic aberration that 
requiring at least two lens with different reflective index, 
the present invention can reduce the error of lens installa- 
tion effectively, and increase the yield of the lens effec- 
tively. 

[0045] It will be apparent to those skilled in the art that various 
modifications and variations can be made to the structure 
of the present invention without departing from the scope 
or spirit of the invention. In view of the foregoing, it is in- 
tended that the present invention cover modifications and 
variations of this invention provided they fall within the 
scope of the following claims and their equivalents. 



